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A LIQUID ATOMIZER UNIT HAVING A DOUBLE NOZZLE SYSTEM FOR 
FIRE EXTINCTION 

Prior art 

5 

The invention relates to a liquid atomizer unit having a double nozzle sys- 
tem for fire extinction and comprising a cup with a bottom, said cup con- 
taining a mandrel which extends through the cavity of the cup, said mandrel 
comprising a centre hole as well as an end comprising an elevation with a 
10 central hole connecting the centre hole of the mandrel to the atmosphere, a 
baffle being arranged on the central shaft of the centre hole in front of and 
in parallel with the centre hole, said baffle being disposed on a leg and con- 
stituting, in combination with the centrally located hole, one nozzle of the 
liquid atomizer for liquid atomization. 

15 

Sprinkler and water mist systems for fire extinction are frequently con- 
structed either as liquid-filled pipe systems where the nozzles are sealed by 
means of a gasket kept in place by a heat sensitive element which is de- 
composed by the heat from a fire, or as dry pipe systems with open nozzles 
20 through which the extinguisher may pass directly when being supplied to 
the pipe system. 

The construction of nozzles for the large types of systems is frequently very 
different, and it is frequently desired to conceal the automatic nozzles in 
25 ceilings and to protect the open nozzles against mechanical impacts. A 
drawback of concealed nozzles in the ceiling is frequently that the heat 
sensitive element is shielded completely or partly from the heat impact in 
the room, and that the open nozzles are provided with a protective jacket 
which is to be mounted subsequently if the nozzles have been in use. 

30 

Water mist nozzles for fire extinction differ from traditional sprinkler and 
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nozzle systems by being able to fight fires with a considerably reduced 
amount of water, which makes water mist systems for fire extinction attrac- 
tive in connection with the fire protection of premises where water damage 
or accumulation of extinguishing water is to be reduced, or where the water 
5 supply is poor. 

The fine water atomization of the water mist systems causes the water 
drops to have a relatively large surface relative to their volume, which 
means that they easily absorb heat from fires and thereby readily evapo- 
10 rate. This costs much heat energy from the fire, which therefore cools the 
fire and forms large amounts of vapour, which is an inert gas causing suffo- 
cation of the fires. 

Most water mist systems for fire extinction operate at water pressures of 
1 5 5,000 kPa - 20,000 kPa, where the atomization of the water is achieved by 
conveying the water at a high pressure through a small hole in the nozzle to 
the atmosphere. These holes are typically 0.1 - 0.5 mm in diameter. The 
high rate at which the water is discharged from the nozzle creates strong air 
whirls at the outlet of the holes, which contributes to pulling the water jet out 
20 and atomizing part of the water. Also, the rate and the great pulse with 
which the water hits the ambient air cause the water jet to be decomposed 
to a mist of atomized water. At high pressures, a very fine atomization of 
the water may be achieved with water drops of <0.02 mm. 

25 The water mist nozzle heads frequently consist of several nozzles which 
are arranged on a convex conical face to give the nozzle heads a greater 
coverage area. A drawback of the multi nozzle hole method is that this fre- 
quently gives a coverage area with a disuniform water coverage in the cov- 
erage area. A drawback of the high pressures is that the very small nozzle 

30 holes require very fine water filtration, and that the high water pressures 
have a relatively high consumption of power. 
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It has been attempted to solve the problem of the power consumption by re- 
ducing the water pressure. A known method is to atomize the water by 
mixing water at a low pressure, typically 300 - 20,000 kPa, with air under 
pressure, either atmospheric air under pressure, typically 400 to 2,000 kPa, 
5 or an inert gas, like nitrogen, typically 5,000 - 30,000 kPa, and to distribute 
the mixture from a nozzle head having one or more bores. The water is at- 
omized here when the gas expands in the mouth of the nozzle owing to the 
pressure difference. Like for systems with a high water pressure, a very fine 
atomization of the water is achieved, but without the holes having to be as 
10 small as for systems which operate with high water pressures, and which 
thereby require a lower water filtration degree. 

Like for most systems operating at high water pressures, the nozzle heads 
are frequently provided with several nozzle holes to give a reasonably large 

15 coverage area, and, like for the other nozzle heads, this frequently results 
in a disuniform distribution of the atomized water and a disuniform water 
coverage in the coverage area. At the same time, the systems are compli- 
cated by the fact that they require both water supply and gas supply. It has 
been attempted to solve the problem of two supplies in connection with 

20 nozzles designed such that nozzles holes, two by two, are arranged at an 
angle with each other such that the jets from the nozzles hit each other, 
whereby their energy is converted into atomization of the water. 

To achieve a coverage area of a reasonable extent on the nozzle heads, 
25 the nozzle heads frequently consist of a multiple of double nozzle holes 
distributed on a convex conical face. Owing to the many holes which are 
hereby necessary, these are very small, typically 0.5 mm - 1 mm, which 
requires a good water filtration, and which, also for the other nozzles, gives 
a non-homogeneous water distribution, because the water tends to distrib- 
30 ute itself in jets of atomized water. 
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It has been attempted to solve the problem of double nozzle holes in con- 
nection with nozzles, where a baffle, either in the form of the end of a 
needle or a ball, etc., is arranged in front of the nozzle hole. A nozzle hav- 
ing a baffle is known e.g. from WO 01544772 A1. In this structure, the wa- 
5 ter jet hits the baffle, whereby part of the energy is converted into atomiza- 
tion of the water, and part of the energy is spent on sending the water away 
from the baffle, whereby it hits the water from the nozzle which has not hit 
the baffle. Hereby, part of the energy of the two jets is converted also into 
atomizing the water. 

10 

In order to distribute the water over slightly larger areas, preferably several 
nozzle bores are provided, having a baffle in front, round a convex conical 
face. Like for the other nozzles, multiple nozzle holes cause the coverage 
area to be disuniform, and the water coverage to be disuniform because of 

15 jet formation, as well as increased water concentrations in the areas where 
the water distribution from the various nozzles merges and continues. Fur- 
ther, it means that the baffle must be kept in position in front of the nozzle 
hole, preferably by means of a bent needle or rod, or by means of a yoke, 
an obstacle for the water which is distributed, resulting in a shadow with 

20 less water coverage in the coverage area. This frequently means that the 
water accumulates to larger drops in two or more jets in the periphery of the 
distribution shadow. Finally, it is required that the baffle is positioned very 
exactly in front of the nozzle head, both in relation to the centre and in rela- 
tion to parallelism with the nozzle hole, since, otherwise, this promotes the 

25 tendency of distributing water in the form of jets and large drops. This 
makes the nozzles very vulnerable to mechanical impacts. 

Object of the invention 

30 The novelty of the invention is that the mandrel is penetrated by one or 
more slots or holes, all of which are positioned within the cavity of the cup, 
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and whose total area is larger than the cross-sectional area of the centre 
hole of the mandrel, and that, outside the periphery of the cup and above 
the first nozzle, the mandrel comprises a face which forms a fully circular 
gap between the peripheral face of the cup and the mandrel face, said gap 
5 constituting the second nozzle of the liquid atomizer for spreading atomized 
liquid from the first nozzle in a complete 360° circle. 

The invention overcomes the above-mentioned drawbacks and provides a 
configuration of a liquid atomizer unit which may be incorporated as a liquid 
10 atomizer and distributor unit in several types of water mist nozzles for vari- 
ous purposes, and which thus 

makes it possible to overcome the mentioned problems of shielding 
of the heat sensitive elements, 

15 

makes it possible to shield the water atomizer unit against mechani- 
cal impacts without the use of protective jackets, 

gives a uniform and homogeneous coverage of atomized water in 
20 coverage areas, and 

allows the coverage areas of water mist nozzles to be increased, for 
water mist nozzles operating at water pressures of 200 kPa to 2,000 
kPa. 

25 

Drawing 

An exemplary embodiment of a liquid atomizer unit for fire extinction ac- 
cording to the invention will be described more fully below with reference to 
30 the drawing, in which 
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fig. 1 shows a liquid atomizer unit for fire extinction according to 
the invention, 

fig. 2 shows holes and slots in the bottom of the liquid atomizer 
unit shown in fig. 1 , 

fig. 3 shows alternative holes in the side wall of the liquid atomizer 
unit shown in fig. 1 , 

fig. 4 shows the liquid atomizer unit shown in fig. 1 , arranged in a 
nozzle housing, 

fig. 5 shows the liquid atomizer unit shown in fig. 1 as part of a 
heat-released liquid nozzle for filled pipe systems, 

fig. 6 shows the liquid atomizer unit shown in fig! 1 as part of an 
open liquid mist nozzle for dry pipe systems, and 

fig. 7 shows the liquid atomizer unit shown in fig. 1 with an inte- 
grated liquid connection gate. 



Description of exemplary embodiment 



The invention consists in a liquid atomizer unit of metal for incorporation in 
water mist fire protection nozzles. 

The novelty of the invention is that it consists of a cup 1 with a bottom 2 
(see fig. 1 ), where the bottom 2 may be penetrated by holes 3 or one or 
more grooves 4, 5 (see fig. 2), and an outer face containing a convex coni- 
cal face 6 with an angle of between 20° and 130°, and the ratio of the lon- 
gitudinally sectional area to the cross-sectional area of the cavity of the cup 
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is 0.10 - 0.20. Instead of being arranged in the bottom 2 of the cup, holes 
or slots 8 may be arranged on the side face of the cup over the conical 
member 9 (see fig. 3). The holes or the slots 8 have an area of between 
0.50 and 0.90 relative to the hole cross-sectional area of the cup. 

5 

The cup 1 contains a mandrel 7 which extends through the cavity of the 
cup. The mandrel 7 has a centre hole 10. The mandrel 7 is penetrated by 
one or more slots or holes 1 1 which are positioned within the cavity of the 
cup. The total area of these slots or holes 1 1 is larger than the cross-sec- 
10 tional area of the bore of the mandrel and extends over a length of more 
than 2 x the diameter of the bore of the cup. 

Outside the periphery 12 of the cup the mandrel 7 expands and forms a 
face 13 whose cross-sectional area is larger than the cross-sectional area 
15 of the cup hole and a diameter which is 70% to 1 30% of the diameter of the 
outer periphery of the cup. The face 13 forms a gap 14 between the periph- 
eral face 12 of the cup and the mandrel face 13 which is between 0.1 mm 
and 2 mm wide. 

20 The peripheral edge 1 5 of the mandrel may be 45° to 90°, depending on the 
requirement with respect to the distribution of the extinguisher. The end 16 
of the mandrel is formed with an elevation 21 having a central hole 17 with 
a diameter of 0.1 to 0.7 relative to the centre hole 10 of the mandrel which 
connects the centre hole 10 of the mandrel to the atmosphere. The dis- 

25 tance between the periphery of the elevation 21 and the periphery of the 
bore 17 does not exceed 5 mm. The elevation is at least 1 mm high. 

A face 18 having an area of 0.1 to 1 relative to the area of the centre hole 
17 is provided in front of the centre hole 10 on the central shaft of the hole 
30 at a distance of 1 mm - 5 mm. This face 1 8 is parallel with the hole 1 0. The 
face 18 is present on a leg 19 which has a cross-section equal to or smaller 
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than the cross-section of the face, and which is secured to the mandrel 7 at 
a point 20 which is spaced a distance from the face 18 at least 2 x the di- 
ameter of the face. The face 18 may either be present on a straight section 
or a rounded section having a diameter larger than the diameter of the face, 
5 or on a yoke having two legs (not shown in the drawing). 

When the invention is arranged in the cavity in a nozzle housing 23 (see fig. 
4) with a water connection gate 24 and a concave conical face 25 having a 
smallest diameter smaller than the largest diameter over the conical face 6 

1 0 of the invention and a conical angle larger than or equal to the conical angle 
of the invention, the cone of the nozzle housing will prevent the cup 1 from 
dropping out of the nozzle housing 23, and it wall centre the cup 1 in the 
centre line of the nozzle housing, and the two cones will seal against each 
other, if water pressure is applied to the water connection gate 24 of the 

1 5 nozzle housing and presses through it on the bottom face 2 of the cup. Li- 
quid will flow through the connection gate 24 of the nozzle housing, if it is 
not sealed, and the liquid pressure will press the two conical faces 6, 25 
together, thereby providing a seal against leakage between the two conical 
faces 6, 25. Hereby, most of the cup 1 with the nozzle gap 14 and the 

20 nozzle bore 17 is completely free of the nozzle housing 23. Liquid will flow 
through the holes or the gaps 3, 8 in the cup 1 and into the cavity of the 
cup. Because of a limited gap width 14 between the mandrel face 13 and 
the peripheral face 12 of the cup a relatively high liquid pressure is provided 
in the cavity. This causes liquid to flow into the centre hole 10 of the man- 

25 drel via the holes 1 1 in the mandrel 7. Liquid flows through the mandrel 7 
and out of the smaller hole 17 in the mouth of the mandrel. The size of the 
hole 17 is adjusted such that the liquid pressure in the cavity of the cup re- 
mains relatively high. 

30 The length and diameter ratio between the length and the cross-section of 
the cup hole is dimensioned such that the liquid pressure on the entire 



mandrel face 13 is homogeneous, which causes liquid to be distributed in 
an undisturbed homogeneous distribution in an entire 360° circle from the 
nozzle gap 14 at a relatively high rate and in a relatively thin liquid film, 
which is decomposed to small drops relatively rapidly which may be distrib- 

5 uted over great distances in the entire circle around the nozzle. Adjustment 
of the angle of the mandrel edge 15 allows control of the angle of the liquid 
distribution angle of the nozzle relative to the shaft direction of the nozzle. 
The holes 11 in the mandrel 7 are adjusted such that the liquid flow along 
the mandrel 7 in the cavity of the cup does not cause generation of whirls in 

10 the liquid around the mandrel 7, which will reduce the liquid pressure in the 
cavity of the mandrel and thereby reduce the mouth velocity of the liquid 
that flows through the hole 17 in the central shaft of the mandrel. 

When the liquid flows out of the bore 17, turbulence is created around the 
1 5 jet, which is amplified to some extent by the elevation 21 . This means that 
liquid leaves the bore in a conical jet. The central part of the jet hits the face 
18 in front of the bore. The distance between the mouth 17 of the bore and 
the face 18 is adapted such that the jet has the optimum velocity and the 
optimum cross-sectional area relative to the face 18 when it hits the face 
20 18, whereby the central part of the jet from the bore 17 hits the face 18. 
Liquid is hereby pressed out to all sides from the face as a plane circular jet 
which merges with liquid passing the face 18, whereby part of the energy is 
converted into the creation of water droplets. 

25 The distance 22 and the distance to the attachment point 20 from the face 
18 to obstruct the liquid distribution are adapted to reduce the creation of 
larger drops and reduce shadow effects in the spray picture from the 
nozzle. The co-action between the nozzle gap 14 and the nozzle bore 17 
with the face 18 is that the nozzle gap 14 supplies liquid mist to cover the 

30 large area, while the nozzle bore 17 with the face 18 supplies liquid mist to 
the area directly below the nozzle. 
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The air turbulences that occur around the liquid atomizer nozzle when liquid 
is distributed from the gap 14 and the bore 17 mean that the liquid distribu- 
tion from the gap 14 smoothens the liquid distribution from the bore 15 and 
automatically compensates for missing liquid coverage in shadow areas 
5 such that the liquid atomizer unit distributes a homogeneous distribution of 
liquid droplets over a very large coverage area, with slightly larger water 
drops in the outermost periphery. This is an advantage, because it causes 
the walls to be wetted slightly more than for traditional water mist systems, 
which reduces the risk of fire spreading along the walls, without this causing 
10 major damage. 

Figure 5 shows the invention as part of an automatic water mist nozzle with 
a thermal release element 26 which holds two fingers 27 against the conical 
face 25 in a nozzle housing 23, whereby the fingers 27 press against the 

15 end face 16 of the mandrel and are fixed by the elevation 21 at the outlet of 
the nozzle bore 17. The fingers 27 transfer a force via the mandrel 7 for 
adjustment of the screw 28, which is connected with the top of the cup 2 
and which transfers a force to a disc spring with gasket material 29, which 
seals the water connection gate 24 of the nozzle housing. This nozzle 

20 structure is called an automatic nozzle and is installed in liquid-filled pres- 
surized pipe systems for fire protection. When the heat from a fire releases 
the heat sensitive element 26, the legs are relieved, whereby the liquid 
pressure from the pipe system automatically presses the disc spring away 
from the connection gate 24 of the nozzle, whereby liquid flows into the 

25 nozzle housing 23 from which liquid is distributed by the liquid atomizer 
unit, as described before. 

Figure 6 shows a nozzle housing 30 in whose cavity the liquid atomizer unit 
is fixed with a compression spring such that the compression spring rests 
30 on a shoulder face 31 on the liquid atomizer unit and on the inner side 32 of 
the nozzle housing 30. When a liquid pressure is applied to the inlet gate 24 
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of the nozzle housing 30, the force from the liquid supply, which acts on the 
top of the cup 2, will be greater than the force of the spring, whereby the 
spring is compressed and the atomizer nozzle of the liquid atomizer unit is 
exposed from the nozzle housing, and the conical face 6 of the liquid at- 
5 omizer unit will rest on the conical face 25 of the nozzle housing, where, as 
mentioned before, a seal is created, and, as mentioned before, the atom- 
izer unit will distribute atomized water in the area around the atomizer unit. 

The distance between the cone engagement point on the liquid atomizer 
10 unit and the shoulder face 31 is greater than the length of the compressed 
compression spring. When the liquid pressure is removed from the inlet 
gate 24 of the nozzle housing 30 again, the force of the liquid on the liquid 
atomizer unit disappears, and the spring force from the compression spring 
presses the atomizer unit back again against the rear wall of the nozzle 
15 housing 30, whereby the nozzle system of the liquid atomizer unit is auto- 
matically pulled back into the nozzle housing 30, where it is protected. 

Figure 7 shows a liquid atomizer unit, where the cup 1 has been extended 
by a chamber 24 whose outer wall 33 is provided with a pipe connection, 

20 which may be in the form of threads or a flange. In this case, the liquid at- 
omizer nozzle may be connected directly to a supply, following which the 
liquid atomizer unit will distribute atomized liquid, as already described. In 
this case, the liquid atomizer unit may be provided with a jacket 34, which 
protects the unit, and which automatically drops off because of the liquid 

25 pressure when the nozzle is activated. 



